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1
DISTORTING DONOR WAFER TO
CORRESPONDING DISTORTION OF HOST
WAFER

FIELD OF THE INVENTION

The present invention relates generally to the field of bond-
ing semiconductor substrates as part of a semiconductor
device manufacturing process, and more particularly to dis-
torting a donor wafer to introduce corresponding planar
bonding surface distortion to that of the bonding surface of'a
host wafer.

BACKGROUND OF THE INVENTION

Semiconductor devices are typically produced in arrays on
wafer substrates ranging from 1 to 18 inches in diameter. The
substrates are then separated into individual devices or dies
that are packaged to allow practical macro-level connection
of'the devices in the context of a larger circuit. As the require-
ments for chip density and smaller packaging form factors
increase, advances have been made in three-dimensional inte-
gration of circuits. In this technology, devices are stacked and
bonded in the vertical or z-direction. Typically, the stacked
devices are electrically coupled by electrical contact pads on
the devices or by through-silicon vias (TSVs).

A typical process for vertically integrating devices on sili-
con wafers is a wafer-to-wafer integration scheme in which
the host wafer and donor wafer are aligned with one another,
and the wafers are bonded together using oxide-oxide fusion
bonding. The donor wafer is then thinned to expose through
silicon vias that connect to the host wafer, or is thinned
followed by fabrication of through silicon vias that connect to
the host wafer.

A long-recognized challenge in producing vertically inte-
grated devices is reducing distortion of the wafers and wafer
stack introduced during the manufacturing process. A com-
mon mechanism that introduces distortion is the disparate
degrees of thermal expansion on the various components of a
wafer or wafer stack. For example, the components and mate-
rials present on a wafer will typically have different coeffi-
cients of thermal expansion. At different steps of the inte-
grated device manufacturing process, the wafers and wafer
stacks will be exposed to different process temperatures,
which may include thermal gradients in the wafer or wafer
stack during production. Because of the different coefficients
of thermal expansion, each process step taking place at a
different temperature will result in differential dimensional
changes between wafer components and materials, which can
manifest as fixed distortion from the undistorted ideal dimen-
sions and positions. Stresses and strains to the wafer surface
may also be caused by various mechanical and chemical
processes, thinning, and differences in pattern densities. Pla-
nar surface distortions between wafers may be made perma-
nent by the bonding of the wafer surfaces.

It would be desirable to have a bonding process that
reduces, eliminates, or reverses the incoming relative planar
distortion between the host and donor wafer surfaces, thus
improving wafer-to-wafer bonding alignment.

SUMMARY

Embodiments of the present disclosure describe a method
generally for improving wafer-to-wafer bonding alignment.
Planar distortions of the bonding surface of a host wafer are
determined. The bonding surface of a donor wafer is distorted
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2

such that the distortions of the donor wafer bonding surface
correspond to the determined planar distortions of the host
wafer bonding surface.

Other embodiments describe a method to separate bonded
wafers. A bonded wafer pair is mounted between first and
second bonding chucks having flat chuck faces, the first bond-
ing chuck face including adjustable zones capable of move-
ment relative to each other, at least a component of the relative
movement is along an axis that is perpendicular to the flat first
bonding chuck face. The adjustable zones of the first face are
moved relative to each other in a coordinated manner such
that a widening gap is formed between the bonding faces of
the wafer pair.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIGS. 1A, 1B, and 1C illustrate barrel, pincushion, and
rotational distortions on a wafer bonding surface, in accor-
dance with an embodiment of the present invention.

FIG. 2 is a flowchart showing operational steps ofa process
for bonding a donor wafer to a host wafer having planar
distortion on its bonding face, in accordance with embodi-
ments of the invention.

FIG. 3 illustrates an exemplary distortion pattern on the
surface of a host wafer with relation to an ideal grid, in
accordance with an embodiment of the present invention.

FIG. 4 shows a distortion vector field representing the
distortion from ideal of each distortion marker for the host
wafer of FIG. 3, in accordance with an embodiment of the
present invention.

FIG. 5 more clearly shows an isolation of the distortion
vector field of the host wafer of FIG. 4, in accordance with an
embodiment of the present invention.

FIG. 6 shows the distortion vector field of the host wafer of
FIG. 5, with the zone boundaries of an exemplary embodi-
ment of an adjustable zone donor bonding chuck superim-
posed on the bonding face of host wafer, in accordance with
an embodiment of the present invention.

FIG. 7 is a cross-sectional view of an adjustable zone
bonding chuck, in accordance with an embodiment of the
present invention.

FIG. 8 shows a portion of a cross-section of the adjustable
zone bonding chuck of FIG. 7 with a donor wafer mounted to
the face of the bonding chuck, in accordance with an embodi-
ment of the present invention.

DETAILED DESCRIPTION

Embodiments of the invention described herein are
directed to a process that improves alignment during wafer to
watfer bonding. In the disclosed embodiments, planar distor-
tions on the bonding surface of the host wafer are detected,
and corresponding distortions are introduced on the bonding
surface of the donor wafer through the use of an adjustable
multi-zone bonding chuck in which the zones can move rela-
tive to each other. As used herein, planar distortions generally
refer to distortions along the bonding surface, and may be
approximated, for example, by projecting distortions onto the
general plane of the bonding surface. Except where specifi-
cally referenced, distortion perpendicular to the plane of the
bonding surface is generally ignored. In exemplary embodi-
ments of the invention described in the present disclosure, an
adjustable multi-zone bonding chuck, as disclosed in U.S.
patent application Ser. No. 13/828,340 to Lin, et al. (“Lin1”),
titled “Wafer-to-Wafer Fusion Bonding Chuck,” may be used,
as well as a bonding process that may use the adjustable
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multi-zone bonding chuck, as disclosed in U.S. patent appli-
cation Ser. No. 13/826,229 to Lin, et al. (“Lin2”), titled
“Wafer-to-Wafer Oxide Fusion Bonding.”

Planar distortions on a wafer surface can generally be
characterized into three types: expansion distortions, such as
barrel distortions and pincushion distortions; rotational dis-
tortions, such as twist and spiral distortions; and translational
distortions, such as an overall movement of an area in the X-Y
plane while maintaining an orientation with respect to the
X-Y axes. These distortions may occur at the micro level, for
example, a small area of a wafer surface, and at the macro
level, for example, over the entire bonding surface of a wafer.
In exemplary embodiments, at the macro level, expansion
distortions and rotational distortions are generally with
respect to the wafer center, with expansion distortion refer-
ring to the component of distortion from ideal generally along
radii of the wafer, and rotational distortion referring to the
component of distortion generally perpendicular to radii of
the wafer. In general, planar distortion of a wafer surface can
include components of all three types of distortion, at both a
macro level and a micro level. The magnitude of these distor-
tions is typically in the parts-per-million range, and may
result in macro level distortions from the ideal in the several
micron range.

A typical method to mitigate the effects of planar distortion
on a wafer bonding surface is to oversize the contact and TSV
landing pads. This may be in addition to over-designing the
landing pad size to overcome translational and rotational
alignment limitations in the wafer bonding alignment pro-
cess. Such over-designing may present an obstacle to reduc-
ing component and die density on semiconductor wafers.

FIGS. 1A-1C illustrate the first two aforementioned types
of planar distortion—expansion and rotational—that may be
present on the surface of a wafer 100. FIG. 1A shows a
pincushion distortion, as illustrated by a distorted grid 104
with relation to an ideal grid 102. Similarly, FIG. 1B shows a
barrel distortion, as illustrated by a distorted grid 106 with
relation to ideal grid 102. FIG. 1C shows a rotational distor-
tion, as illustrated by a vector field 108. Each vector of the
vector field represents a direction and magnitude of the dis-
tortion from ideal of a particle on the undistorted surface of
watfer 100 to which the origin of the vector is connected. As
shown in this illustration of a pure rotational distortion, all
distortions are perpendicular to radii of wafer 100, with the
vector magnitude largest near the center of the wafer, decreas-
ing to zero at the edge. This exemplary distortion is typically
called a “twist” distortion. With regard to translational distor-
tion, the third type of distortion mentioned above, at a macro
level, this may often be counteracted through alignment of the
wafers prior to bonding.

FIG. 2 is a flowchart showing operational steps of a process
for bonding a donor wafer to a host wafer having planar
distortion on its bonding face, in accordance with embodi-
ments of the invention.

The process begins by identifying the planar positions of
distortion markers of a host wafer (step 200). As used in this
disclosure, with respect to exemplary embodiments, a host
wafer is the wafer to which additional wafers are bonded to
form a wafer stack. The donor wafer is typically a single
wafer that is bonded to the host wafer. In this embodiment,
distortion is determined for the bonding surface of the host
wafer because it will typically be the wafer that may have
experienced multiple thermal cycles and wafer thinning
operations, etc., during stack creation. The donor wafer typi-
cally will not have experienced the thermal cycles associated
with wafer bonding. As mentioned above, a major contributor
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to wafer surface distortions are the disparate degrees of ther-
mal expansion of the various components of a wafer stack
during stack production.

In preferred embodiments, distortion markers may be
alignment or reference structures used for alignment during
the photolithography or the bonding process steps. A distor-
tion marker may also be any surface or near-surface structure
visible from the bonding surface side that a lithographic
alignment tool or an automated microscope can be trained to
detect. In preferred embodiments, the distortion marker struc-
ture has a defined point or very small region that the alignment
tool or the automated microscope can be trained to detect. For
example, the distortion marker structure may have a corner or
chevron point or a cross center that may be used for training.
While a suitable number of distortion markers may depend on
the diameter of the wafer and the geometry and number of
adjustable zones of the donor bonding chuck, exemplary
embodiments may have on the order of a hundred or more
distortion markers, preferably at least one such marker per
chip. In exemplary embodiments, the planar positions of dis-
tortion markers may be identified while the wafer is secured
in the host wafer bonding chuck, and the chuck is mounted in
an automated microscope or photolithography tool.

After the positions of the distortion markers are identified,
the planar surface distortions from ideal are determined (step
202). FIG. 3 illustrates an exemplary distortion pattern 304 on
the surface of a wafer 300 with relation to an ideal grid 302.
Each intersection of a vertical and horizontal line of ideal grid
302 represents the ideal undistorted position of a distortion
marker. Similarly, each intersection of a longitude line (pre-
dominantly vertical) and latitude line (predominantly hori-
zontal) of distortion pattern 304 represents the distorted posi-
tion of a distortion marker. As shown, the distortion pattern
indicates that the distortion is primarily a barrel distortion.
For illustrative purposes, distortion pattern 304 has been
greatly exaggerated.

In an exemplary embodiment, distortion from ideal is
determined by comparing the distorted position of a distor-
tion marker to the ideal position of the marker. Because actual
distortion is in the parts-per-million range, and the number of
distortion markers is in the hundred or more range per wafer
bonding surface, as mentioned above, identifying the ideal
undistorted position associated with a distortion marker
should not be difficult. The distortion from ideal for each
distortion marker may be stored in a data structure, such as an
array, table, or list.

In an exemplary embodiment, the distortion data structure
includes a distortion vector associated with each distortion
marker representing the direction and magnitude of the move-
ment of a reference point of the distortion marker at the ideal
position to the distorted position of the associated distortion
marker. All distortion vectors taken together form a distortion
vector field. An analysis of the distortion vector field can
determine expansion, rotation, and translation components of
the surface distortion of a wafer. FIG. 4 shows a distortion
vector field 400 representing the distortion from ideal of each
distortion marker for wafer 300. FIG. 5 shows the distortion
vector field 400 of wafer 300 in isolation.

After the planar surface distortion from ideal for each
distortion marker has been determined, the position for each
zone of the adjustable zone bonding chuck to which a donor
wafer is attached is determined (step 204). In exemplary
embodiments, the relative positioning of the adjustable zones
will produce an expansion distortion on the surface of the
donor wafer that corresponds to the planar distortion on the
surface of the host wafer so as to result in improved alignment
of the wafers after bonding.
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FIG. 6 shows distortion vector field 400 on the bonding
face of host wafer 300, with the zone boundaries of an exem-
plary embodiment of an adjustable zone bonding chuck, as
disclosed in Linl, superimposed on the bonding face of host
wafer 300. As shown, the embodiment of the adjustable zone
bonding chuck has zones having the geometry of symmetrical
circular concentric annular rings about the center of the donor
wafer. For example, the boundary between the outermost
annular zone and the adjacent inner annular zone is indicated
by circle 600.

FIG. 7 is a cross-sectional view of an example of an adjust-
able zone bonding chuck, as discussed with respect to FIG. 6
and disclosed in Linl. Adjustable zone bonding chuck 700
has a central zone 702 surrounded by multiple annular outer
zones 704 to 714. Bonding chuck zones 702 to 714 may move
relative to each other in a shear direction along an axis that
may be perpendicular to the planar surfaces of the chuck faces
of the chuck zones. In various embodiments of the invention,
each chuck zone can be raised or lowered relative to the other
chuck zones. In certain embodiments, the chuck face edges of
chuck zones 702 to 714 may be chamfered or radiused so as
to reduce stress in wafer 300 across the boundary between
chuck zones. In preferred embodiments, the movement of
chuck zones 702 to 714 may be controlled, for example, by a
precision hydraulic piston arrangements, so as to allow for
movements in the approximately 0.1 micron to approxi-
mately 1 micron range with a movement of chuck zones 702
to 714 in the approximately 0.1 micron to approximately 100
micron range. In certain embodiments, one or more chuck
zones 702 to 714 may have vacuum channels (not shown),
electrostatic force, or other releasable means for holding a
wafer in place against the chuck face of the chuck.

The component of distortion in a given direction on the
surface of a wafer can be determined by comparing the mag-
nitudes of the components of the distortion vectors along that
direction. For example, in the exemplary embodiment, dis-
tortion pattern 304 of FIG. 3 shows that the surface distortion
from ideal is predominantly a barrel distortion. Distortion
vector field 400 illustrated on FIG. 6 confirms this, as the
major component of most distortion vectors is outwardly
radial from the center of wafer 300. To determine a distortion
vector field in the radial direction, the dot product of each
distortion vector and a radial unit vector having the same
origin as the distortion vector can be calculated. Similarly, a
distortion vector field can be calculated for determining the
component of distortion in any direction by calculating the
dot product of each distortion vector and a unit vector in the
direction of interest having the same origin as the distortion
vector. While these examples relate to macro level planar
surface distortions, distortions can also be determined at a
micro level by, for example, defining a distortion vector field
that is centered about a point of interest, and limiting the
number of distortion vectors to a defined surface area portion
of the overall wafer surface. Those skilled in the art will
recognize that suitable vector field interpolation techniques
may be used to estimate distortion at points between distor-
tion markers.

In an exemplary embodiment, the amount of distortion in a
given direction between two points may be determined by the
difference in magnitude of the components of the distortion
vectors in the direction. For example, the radial distortion
between two points along a given radius of a wafer may be
determined by calculating the difference between the radial
components of distortion for the distortion vectors with ori-
gins at the two points of interest. A non-zero difference in
magnitude indicates that the two points have been distorted
different radial amounts from the ideal, and, with respect to
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radial measurements from ideal, an expansion distortion has
occurred. If the difference in magnitudes is zero, then the
radial distance between the points is the same as between the
ideal positions, although the points may have moved with
respect to each other in another direction, for example, rota-
tionally about the wafer center. Those skilled in the art will
recognize that other methods, and combinations of methods,
may be used to determine whether distortion has occurred
between two points on the surface of a wafer.

Determining the relative positioning of adjacent donor
bonding chuck zones may be based on the overall distortion
amounts between adjacent zone position pairs where each
position of the pair is a point on the surface of adjacent zones.
For example, in an exemplary embodiment using adjustable
zone bonding chuck 700 having concentric annular zones
with vacuum fixation points around the radial center of each
zone, the relative positioning can be determined based on the
arithmetic average of the distortion amounts of radial position
pairs, where the first position point of each pair is on the radial
center of one annular chuck zone, the second position point of
each pair is radially aligned with the first position point and is
on the radial center of another annular chuck zone adjacent to
the first zone, and the position pairs are evenly spaced around
the annular chuck zones in terms of angle of arc. In another
embodiment, the relative positioning between adjacent zones
can be determined based on minimizing the sum of the
squares of distortion for the position pairs.

After a desired expansion distortion amount between two
vacuum channel fixation points on adjacent chuck zones is
determined, distortion is introduced on the donor wafer sur-
face by an expansion force caused by the relative positioning
of'adjacent zones. FI1G. 8 shows a portion of a cross-section of
an adjustable zone bonding chuck with wafer 300 fixed to the
face ofthe bonding chuck. Wafer 300 is releasably fixed to the
surface of adjacent adjustable zones 800 and 802, which may
be, for example, any adjacent of zones 702 to 714, by vacuum
channels 804. As illustrated, zones 800 and 802 have a rela-
tive vertical position distance of “a.” Because wafer 300 is
fixed to the chuck faces of zones 800 and 802 at vacuum
channels 804 when the chuck faces of zones 800 and 802 are
in planar alignment, the relative vertical positioning of zones
800 and 802 introduces an expansion distortion between the
fixation points of the vacuum channels 804. Although the
expansion distortion may span the distance between vacuum
channels 804, the magnitude of the expansion distortion is
determined by the difference in length between distance “b”
and distance “c” caused by introducing the relative vertical
position distance “a.”

With regard to FIG. 8, the relation between the relative
vertical positioning between adjacent adjustable zones 800
and 802, and the desired amount of expansion distortion A,
introduced between vacuum channel 804 wafer fixation
points on the chuck faces of the zones is governed generally
by a Pythagorean Theorem, as applied to the right triangle
“abc”, and may be expressed by the following equation:

oV (b+A )2-b2 (1)

where “a” is the relative vertical positioning between adjacent
adjustable chuck zones, “b” is the horizontal distance
between the vacuum fixation point of adjustable zone 802 and
the near edge of zone 800, and A, is the desired amount of
expansion distortion between vacuum channel 804 wafer
fixation points. The desired expansion distortion is relative to
an initial planar alignment positioning of adjustable zones
800 and 802. As can be seen from FIG. 8 and Equation (1), the
traditional ¢? term maybe replaced by (b+A_)* because in the
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initial planar alignment positioning of adjustable zones 800
and 802, distance “a” is zero, and distance “c” equals distance
“b.

In embodiments where the donor wafer chuck has adjust-
able annular zones, relative movement between two adjacent
zones generally does not introduce distortion on the donor
wafer except between the adjacent zones, because the two
rings of vacuum fixation points around the two adjacent zones
generally act to isolate the distortion between the two rings of
vacuum fixation points. In other embodiments, for example,
an adjustable zone chuck having a regular pattern of square or
triangular zones that tile the plane of the bonding chuck face,
relative movement between two chuck zones may introduce
distortion between additional zones adjacent to the two chuck
zones. Depending on the geometries of the donor chuck face
zones, vector field and array operators, boundary value prob-
lem techniques, tensor analysis, and iterative processes may
be used to arrive at chuck zone positions to introduce an
optimum distortion on the donor wafer corresponding to a
distortion on the bonding face of the host wafer. In certain
embodiments, chuck zones may be capable of translational
and rotational relative movements.

In certain embodiments, additional constraints may be
imposed on the magnitude ofthe relative positioning between
adjacent chuck zones. For example, if relative positioning
will improve alignment in one area of the donor wafer but
worsen alignment in another, relative positioning can be lim-
ited to a magnitude that will not cause an alignment error that
is not within tolerance.

Because of the varying effects to the surface distortion of
the donor wafer caused by, for example, the degree to which
wafer deformations are elastic or plastic, and hysteresis
effects, such as the time it takes for elastic deformations to
recover, in certain embodiments, it may be desirable to intro-
duce areas of more distortion onto the donor wafer than a
distortion vector field analysis may indicate. Certain embodi-
ments of the invention recognize that because an analytical
determination of chuck zone positioning to produce a specific
donor wafer distortion pattern may be difficult, based on such
factors as the geometry of the chuck zones, the positioning of
chuck zone vacuum channels, residual z-direction distortion
caused by the relative positioning of adjacent zones, and the
like, an empirical trial and error process, in addition to an
analytical determination, may produce optimal results.

After distortion has been introduced on the donor wafer
bonding surface through positioning of donor chuck adjust-
able zones, for example, adjustable zones 704 to 714 of bond-
ing chuck 700, bonding of the donor wafer to the host wafer
is performed (step 206). In an exemplary embodiment, the
bonding may be an initial van der Waals force wafer-to-wafer
fusion bonding process, such as disclosed in Lin2. For
example, the adjustable donor wafer bonding chuck 700 is
loaded into the bonding tool. Vacuum on the vacuum channels
of'the zones of adjustable zone bonding chuck 700 is at least
partially released, except for the vacuum channel of central
zone 702, so as to allow shear movement between the chuck
faces of the adjustable zones and the back surface of donor
wafer 300. Adjustable donor chuck zones 702 to 714 are then
adjusted to a flat planar alignment. As mentioned above, the
time it takes for elastic deformations to recover after wafer
300 is released from donor bonding chuck 700 may influence
the magnitude of any over-distortion introduced onto donor
wafer 300. In certain embodiments, a time interval between
when the adjustable donor chuck zones 702 to 714 are
adjusted to a flat planar alignment, thus releasing stress forces
to the donor wafer, and when wafer-to-wafer bonding occurs

10

15

20

25

30

35

40

45

50

55

60

65

8

may be adjusted to take advantage of differential elastic
deformation recovery rates of different areas of the donor
wafer bonding surface.

An initial room temperature bonding process may then be
performed utilizing the combination of adjustable zone donor
bonding chuck 700 holding donor wafer 300, and, for
example, an edge-sloped host bonding chuck, as described in
Lin2, holding a host wafer. In the initial room temperature
bonding process, donor bonding chuck 700 and the host
bonding chuck are brought within close proximity of each
other. The center of water 300 on donor bonding chuck 700
may be biased downward, for example, by a center pin (not
shown) that may be extended through donor bonding chuck
700, so that the bonding face of wafer 300 contacts the bond-
ing face of the host wafer on the host bonding chuck. The
vacuum on all vacuum channels in donor bonding chuck 700
may then be released, and donor wafer 300 snaps down onto
the host wafer. A radial van der Waals force bonding wave
propagates outward from the initial center contact point of the
donor and host wafers, and an initial van der Waals force bond
is formed between the wafer bonding faces. In an alternative
embodiment, an initial bonding process may make use of
coordinated movement of, for example, adjustable donor
chuck zones 702 to 714. For example, adjustable donor chuck
zones 702 to 714 may be arranged in an arched center-out
profile with donor water 300 mounted to the face of adjust-
able zone donor bonding chuck 700 so as to allow shear
movement between the chuck faces of the adjustable zones
and the back surface of donor wafer 300. Contact between the
wafers may be initiated at the wafer centers, and movement of
adjustable donor chuck zones 702 to 714 can be coordinated
to apply a wafer-wafer bonding force from the center zone of
donor bonding chuck 700 progressively outward to the out-
ermost annular zone.

In an exemplary embodiment, after the initial bonding
process has completed, alignment between the host and donor
wafer is tested to determine if the alignment is within toler-
ance (decision step 208). For example, wafer-wafer align-
ment can be tested at multiple locations using known meth-
ods, and ifalignment is not within tolerance above a threshold
number of locations (decision step 208, “N” branch), the host
and donor wafers may be separated from each other (step
210), and the process can begin again (step 200). For
example, with regard to adjustable zone donor chuck 700, a
center-arched positional arrangement may be used to separate
initially bonded wafers that were found not within alignment
tolerance after the initial bonding process. In a center-arched
arrangement, each annular chuck zone is in a lower position
relative to the next chuck zone nearer central chuck zone 702,
as illustrated in FIG. 7. An initially bonded host and donor
wafer pair is held between a host chuck and adjustable zone
bonding chuck 700 when the chuck zones of the adjustable
chuck are in a coplanar positional arrangement. Vacuum is
applied to all chuck vacuum channels of the host and donor
chucks. Chuck zones 702 to 714 are then adjusted to a center-
arched positional arrangement, thus allowing for separation
of the wafer pair and allowing for realignment and initial
bonding. In preferred embodiments, the movement of chuck
zones 702 to 714 is coordinated so as to minimize the stress
and strain in bottom wafer 302.

Based on the foregoing, a method has been disclosed for
distorting a donor wafer to introduce corresponding planar
distortion to that of the bonding surface of a host wafer.
However, numerous modifications and substitutions can be
made without deviating from the scope of the present inven-
tion. Therefore, the present invention has been disclosed by
way of example and not limitation.
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What is claimed is:

1. A method comprising:

determining planar distortions of the bonding surface of a

host wafer;

mounting a donor wafer on a bonding chuck by a plurality

of fixation points, the bonding chuck comprising mul-
tiple zones capable of movement relative to each other;
and

distorting the bonding surface of the donor wafer by mov-

ing the zones of the bonding chuck relative to each other
to cause distortions of the bonding surface of the donor
wafer such that the distortions of the donor wafer bond-
ing surface correspond to the determined planar distor-
tions of the host wafer bonding surface.

2. A method in accordance with claim 1, further compris-
ing bonding the donor wafer and the host wafer after the step
of distorting the donor wafer bonding surface.

3. A method in accordance with claim 1, wherein deter-
mining the planar distortions of the bonding surface of a host
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wafer comprises determining the positions of a plurality of
distortion markers in the host wafer.

4. A method in accordance with claim 3, wherein each
distortion marker is one of: a location on an alignment mark
in the host wafer; and a location on a structure in the host
wafer.

5. A method in accordance with claim 1, wherein:

the planar distortions of the bonding surface of the host

wafer include distortions in the outwardly radial direc-
tion; and

the multiple zones comprise a central circular zone and one

or more contiguous circular annular zones.

6. A method in accordance with claim 1, wherein distorting
the bonding surface of the donor wafer is based on one or
more of: the degree to which a surface deformation is elastic;
the degree to which a surface deformation is plastic; and
hysteresis effects in the time it takes for elastic deformations
of the donor wafer surface to recover.
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